2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 4: SU PHAN XA ANH SANG

1. Hai guong phang (M,),(M,) c6 mit phan xa hop v6i nhau goc « =30°. Tia téi SI chiéu dén (M,) phan
xa theo 1J t61 (M,) va phan xa theo IR
a) Tinh géc quay hop bdi SI va JR.
b) Phai quay M quanh truc qua J va song song vdi giao tuyén cta hai gwong goc nho nhit 1a bao nhiéu dé:
- SI va JR song song v4i nhau
- SI va JR vudng gbéc nhau.
Bai giai
a) Goc quay hop boi SI va JR
- Xét tam giac IJA, ta co

B :(i2 +z'2')- (z‘I +z'1') =2G,-i) (1)
- X¢ét tam giac BlJ, ta co:

a =i, -i =i,-i )

-Tu (1) va (2) suy ra: f =2«

Vay: Goc quay hop béi SIvaJR 1a 8 =2«
b) Goc nhé nhét phai quay M

- Dé SI va JR song song nhau: Vi ban dau SI hop voi JR mot goc S =2 =60° nén dé SI va IR song song
nhau thi tia JR phai quay quanh J theo chiéu kim ddng hd mét goc 60° . Do d6, phai quay guong M, quanh
O theo chiéu kim déng hd mot goc nhé nhat 1a - =30°.

- Pé SI va JR vudng goc voi nhau: Vi ban dau SI hop véi JR mot goc f =2a =60° nén dé SI va JR vudng
g6c nhau thi tia JR quay quanh J nguoc chiéu kim dong hd mot goc 30° . Do dé, phai quay gwong M, quanh
O ngugc chiéu kim dong hd mot goc nho nhat 1a - =15",

2. Trude guong phang (M) c6 diém sang A.

a) Gitr (M) cd dinh, doi A theo phuong vudng goc v6i guong va véi van téc khong d6i v. Xac dinh chuyén
dong cua A".

b) Giit A dtng yén. Tinh tién guong (M) theo phuwong vudng goéc v4i mit phang cua nd. Xac dinh chuyén
dong cua A4’.

Bai giai



Goi d,,d| 13 khoang cach ban dau tir A va 4" dén guong; d,,d, 1a khoang cach lic sau tir A va 4" dén
guong.

a) Trudng hop (M) cb dinh, doi A:

Gois, s ladodoiciaAva 4":

+ Khi doi A lai gan gwong mot doan s thi anh 4" ciing doi lai gan

guong mot doan s (A" va A chuyén dong ngugc chiéu nhau).

Tacod: s =d, - d,;s =d,- d,

Vi d, =d,;d, =d, (tinh chét clia anh qua guong) nén:
s=s'=>v =v

+ Khi doi A ra xa gwong mot doan s thi anh A4 ciing doi ra xa guong mot doan s' (4" va A chuyén dong
nguoc chiéu nhau). Tuong tu ta co: s =s'= v’ =v

Vay: Khi giit (M) cb dinh, doi A theo phuong vudng goc véi guong va véi van téc khong doi v thi anh 4" s&
dori véi van tée - v (A doi nguge chidu véi A).

b) Truong hop A dung yén, doi (M):

Gois, s” 1ado doicua (M) va 4’ 2 1

+ Khi doi (M) mot doan s lai gﬁn A thi anh 4" s& doi mot doan s’
cung chiéu véi (M).

Tacod: s =d, - d,;s =d +s-d,

Vi d, =d|'; d, =d, (tinh chat ctiia anh qua guong) nén:

s'=d +s-d,=(d - d,)+s =s+s =2s

=y =2v

+ Khi doi (M) mot doan s ra xa A thi anh 4" s& doi mot doan s’ cing chiéu véi (M). Tuong tu:

s =2s=> v =2v

Vay: Khi giir A ¢ dinh, doi (M) theo phuwong vudng géc voi mit phang cta nd v6i van toc khong doi v thi
anh A" s& doi voi van toc 2y (A~ doi cung chiéu véi (M))

3. Tinh hé s6 phan xa tong cong (phan xa di, phan xa lai nhiéu lan) ctia 4nh sang tir thiy tinh c6 chiét suat n
v6éi mang phu trén nd c6 chiét suat 7. Cho biét hé s6 phan xa thir nhét (bién giita khong khi — mang) la:

2 2

n-1

n+l

_ n-n

. Tim diéu kién dé hé

1 va hé sb phan xa thtr hai (bién giita mang — thay tinh) 1a: R, =

n+n,

s6 phan xa tong cong 13 nho nhat.

Cho biét: 1+x+x” +x* +.... 2%(x <1)
- X



(Trich Pé thi hoc sinh giéi Quéc gia, Nam hoc 1995 — 1996)
Bai giai
Goi 1, 1a cuong do ctua dong anh sang t6i, 1,,1,,15,....1, 1a cudng d6 cta anh sang khuc xa trén (mang —

:Il+12+...+1"

khong khi) thi hé s6 phan xa tong cong la: &, 7
0

véi I/ =I,R;1, =1,-1/=I1,(1- R)= I, =IR,
I, =1,(1- R)R,
= I, =LR =1,(1- R)RR,

= [ =1,-1I,=1,(- R)'R,

Tuong ty: I; =1,(1- R, )’ R’R;

I, =1,(1- R ) R*R?
1.=1,(1- R) R’R!

Do d6, hé s6 phan xa tong cong 1a:

R, =R +(-RYR +(-RYRRZ+(- R) RR? +....

=R +(- RY R, |1+ RR, +(RRY +(RRY +..+(RR,) |

; 1
Véi RR, <1 nén 1+RR, +(RR,Y +..+(RR,) =
1- RR,
2 2 2
R (1-R . -1 -
Véy Rfc :1{1 +M’ vOl1 R1 = 7’1— ’RZ — n-n
1' RIRZ I’l+1 n+n1

- Vi R, R, déu khac 0 va khac nhau nén dé R, nho nhat thi tia toi mang phai cho tia phan xa vudng goc véi
tia khuc xa lac do: i+r =x/2.
sini sini
o —=n =
sinr

=n, L ¢ )
i ay tani =n, .
sin y !

T,
—- i
2

L , _n —Jn
- Diéu kién dé R, bénhat la: 7, — = =Nn

1

Vay: Diéu kién dé hé sd phan xa téng cong nho nhat 1a n, =\/Z
4. Mot dén chiéu gdm mot guong cau 16m, co duong kinh D, =24cm | va mot bong dén c6 thé coi nhu mot
ngudn sang diém S. Bong dén co thé dich chuyén doc theo truc chinh ctia guong trén mot doan thing AB = 2

cm (A ¢ gan guong hon B). Pé diéu chinh cho day toc bong dén ding vao tiéu diém F ciia guong ngudi ta

lam nhu sau:



a) Dua bong dén vé diém tan cung A. Dit mot man anh cach guong mot khoang a = 1,00 m, vudng goc voi
truc chinh, nguoi ta duge mdt vong sang c6 duong kinh D = 28 cm.
b) Pua bong dén vé diém tan cung B thi thiy duong kinh vong sang trén man anh nhé 16n hon dudng kinh
clia guong va cang dua man ra xa, vong sang cang nho dan. Khi man cach gwong mot khoang L = 6,50 m thi
thu dugc anh 10 nét ciia day toc bong deén.
Hoi phai dich chuyén bong dén dén mot khoang x bang bao nhiéu, ké tir diém A, dé chum sang phan xa trén
guong la chum song song.

Bai giai
Goi d, 1a khoang cach tir A dén guong, d, 1a khoang cach tir B dén guong.
- Khi dén ¢ A: Vi D > D, nén chum tia phan xa 1 chum phan ki. Trén hinh v&, hai tam gidc dong dang S1J
va SMN cho:

MN _D _SH _SO+OH _-d +a

‘U D, SO SO 4
o B 10 d,” =-600cm
24 d,
dd’ _ -600d
va f=——== =D

d, +d1' d, - 600 D

- Khi den ¢ B:

Taco: d, =d, +2; J
d, =L =650cm (4nh that)

dd;,  (d +2).650 (d, +2).650

va: f_a’2+d2' T(d, +2)+650  d +652

-600d, _(d, +2).650

“Tir (1) va (2) ta duge: =
r(va @) taduoc: s = 652

= -600(d, +652) =(d, - 600)(d, +2).650

i o . -600.24

= d, =24cm (loai nghiém am) va f =34 600 =25c¢

Vay: Dé chum sang phan xa trén guong 1a chum song song thi phai dat dén tai tiéu diém F (d, =/ =25cm)
nghia 1a phai dich chuyén dén ra xa guong 1 cm.

5. Mot ngudi dat mat trén truc chinh ciia mot guong cau 16i cach mit guong 100 cm dé quan sat nhitng vét &
sau minh. Guong c6 ti€u cy 60cm va co6 ria hinh tron, duong kinh 6 cm.

a) Tinh d6 16n cua nira goc ¢ dinh ciia mat nén gidi han thi trudng ctia guong.



b) Néu thay guong cau 16i bang mot gwong phang c¢é cung kich thude cua dudng ria, dit cing vi tri di véi
mit thi thi trudng s& ting giam bao nhiéu 1an?
¢) Mot vt tién lai gan guong cau tir phia sau ngudi quan sat, doc theo mot duong thing song song véi truc
chinh va cach truc 0,20 m. Héi khi con cach nguoi quan sat bao nhiéu mét thi vat do sé ra khdi thi truong cta
guong?

Bai giai
a) — Goi M 14 vi trf ddt mat (d =OM = 100 cm), M 13 anh cia M qua guong:

_df 100.(- 60) 37 5em
d- f 100- (-60)

- B6 16n ctia ntra géc ¢ dinh ctia mét nén gidi han thi truong ctia guong:

ol ol 3

oM Tld] 315

0,08 (oI =r :2 :é =3cm)
2 2

= @ ~tan @ =0,08rad =4,58° =4°35’
Vay: D 16n cta nira goc & dinh cia mit ndn gidi han thi trudng cia guong 1a 435",
b) Thi truong guong phang ting hay giam so véi guong cau 16i?

- V6i guong phing thi |d ] =d =100cm .

,_ ol 3 ,
= tangp =— =—— =0,03= ¢ ~0,03
Y Tla] 100 v
, ' , , , N . @ 0,08 \
- Vi ¢ <@ nén thi truong guong phang giam so vdi guong cau 161 va gidam a = 0.03 =2,71an.

¢) Khoang cach giita vt va ngudi dé vat ra khoi thi truong guong
Goi A 1a giao diém quy dao ctia vt voi mat non gidi han thi trudng guong cau thi tai A vat s& bat dau ra khoi

thi trudng guong.

= OH =MH- MO =MH - |d|=250- 37,5 =212,5cm

Vay: Dé vat bat ddu ra khoi thi truong guong thi vat phai cach guong 212,5 cm hay cach ngudi 1a
212,5-100 =112,5 cm.






